Insulin-mediated regulation of the endothelial renin-angiotensin system and vascular cell growth.
Insulin has a growth-stimulating effect for vascular tissue. At the tissue level, the vascular renin-angiotensin system (RAS) may be involved in the progression of atherosclerosis or vascular hypertrophy. We previously reported that the vascular RAS activity is activated in vascular smooth muscle cells (SMC) by insulin stimulation. However, the effect of insulin on the RAS in endothelial cells (EC) is not fully understood. Cultured human EC were incubated with or without insulin. After incubation for 48 h, cellular angiotensinogen and renin mRNA expression and levels in the cells were quantified by slot-blot hybridization and radioimmunoassay. Angiotensin I converting enzyme (ACE) activity in EC homogenates was measured by modified Cushman and Cheung method. EC growth and SMC with or without EC using co-culture were assessed by 3H-thymidine uptake for evaluation of their growth. All doses of insulin (10, 100, 1000 microU/ml) decreased angiotensinogen and renin mRNA expression (angiotensinogen: 19.3%, P < 0.05; 25.4%, P < 0.01; 26.2%, P < 0.01, renin: 12.9%, P < 0.05; 21.3%, P < 0.01; 14.3%, P < 0.05, respectively). Both cellular angiotensinogen and renin level were also reduced by high levels of insulin. Neither 10 nor 100 microU/ml insulin increased cellular angiotensin converting enzyme (ACE) activity (2.17 to 3.48-folds, P = 0.077, 0.125, respectively) significantly, but 1000 microU/ml insulin strongly up-regulated ACE activity by 16.67-folds (P = 0.001) in cultured EC. For the co-culture with EC and SMC, 100 microU/ml insulin was not able to induce SMC but 1000 microU/ml insulin accelerated SMC growth in the co-culture. In contrast insulin that was over 100 microU/ml induced SMC growth in the sole culture of SMC. Either low or high levels of insulin suppressed angiotensinogen and renin expression, however, high doses of insulin stimulated ACE activity in cultured human aortic EC. This may indicate that insulin regulates vascular cell growth and endothelial function via bifunctional modification of the vascular angiotensin generation.